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TtArKGROUND OF THF INVENTION 

Technical Field 

[0001] The present invention relates to a square-sectioned synthetic resin 
container, particularly to such a container capable of effectively compensating for 
lowering of the strength due to the reduction of the container wall thickness. 
Background Art 

[0002] Recently, containers made of synthetic resin ("synthetic resin 
containers") as represented by PET bottles are widely used as storage for food, 
beverages, cosmetics, medicines or the like. This is because synthetic resin 
containers are light in weight and easy to handle, and preserve transparency to 
exhibit refined appearance comparable with glass bottles, besides that they can be 
produced at relatively low cost. 

[0003] Synthetic resin container has relatively low mechanical strength against 
external force so that, for example, if one holds the body of the container by hand for 
pouring out its contents, the body part held by hand readUy undergoes deformation. 
Thus, for this type of synthetic resin container, in order to improve the mechanical 
resistance (buckling strength, rigidity, etc.) against external forces, it is customary to 
suitably adjust the container wall thickness and provide lengthwise or crosswise ribs 
around the body, or to inscribe a narrow groove (waist) having an inwardly 
projecting trapezoidal profile around the body. 

[0004] From the viewpoint of effective use of natural resources and reduction of 
wastes, there is recently an increasing demand for reducing the amount of resin used 
for one container, by reducing the wall thickness (or the weight) of the container. 
In order to satisfy such demand, it would be inevitable for the synthetic resin 
containers to have a reduced strength. Specifically, in the case of a waist-inscribed 
synthetic resin container having a square cross-section, there is often adopted an 
arrangement wherein the depth of the waist groove at the pillar portions is made 
smaller than the depth of the grooves at the wall portions, in consideration of 
buckling. Despite such an arrangement, however, if a load is applied onto the 
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container from the top portion dowr^wards, stresses tend to concentrate at the groove 
portions inscribed on the pillar portions (i.e.. at the comer portions of the container). 
Such stress concentration is marked particularly at the joint of the surfaces where the 
waist is inflected to project convexly inwards of the container, thereby causing 
5 buckling of the container starting from the joint in question, and an effective solution 
of such problem is therefore highly demanded. 

m^rT nST JRE ^ mVENTION 
[00051 It is an object of the present invention to prevent bucking of the container 
starting from the waist at the pillar portion, which had been observed in square- 
1 0 sectioned synthetic resin containers. 

[0006] According to the present invention, there is provided a square-sectioned 
synthetic resin container comprising a body having a square cross-section defined by 
four comer pillar portions and four flat walls joining the adjacent pillar portions, said 
body being provided with a waist for dividing the body into at least upper and lower 

15 sections, wherein: 

the waist comprises a circumferential groove having a trapezoidal profile that 

protmdes convexly inwards of the container; and 

the groove has an arcuate groove wall at least at said pillar portion. 

[0007] It is preferred that the arcuate profile of the groove wall according to the 
20 present invention has a constant radius of curvature R. 

[0008] Furthermore, it is preferred that the pillar portion according to the present 

invention has an inflection at a transition to the waist, wherein the inflection has an 

arcuate profile that projects convexly outwards. 

T^PTPF nRSCRIPTTON OF THE DRAWINGS. 
25 [0009] The present invention will be more fully described below with reference 

to the accompanying drawmgs. 

[0010] FIG. 1 is a side view of a square-sectioned container according to the 
present invention. 

[0011] FIG. 2 is a top plan view of the container shown in FIG. 1. 
30 [0012] FIG. 3 is a sectional view along the line III-III in FIG. 1. 

[0013] FIG. 4 is a side view of a conventional square-sectioned container. 
[0014] FIG. 5 is the enlarged view showing the relevant part of the container 
shown in FIG. 1. 
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[0015] FIG. 6 is a side view of a square-sectioned container according to another 

embodiment of the present invention. 

T^PST ^>rnr.P FOP nARRYIMG OUTTHF. INVENTION 
[0016] In FIGS. 1 to 3. reference numeral 1 denotes the body of a bottle-shaped 
container according to the present invention. The container body 1 comprises a 
trunk having a square cross-section that is defined by four comer pillar portions la 
and walls lb joining the adjacent pUlar portions la. Reference numeral 2 denotes a 
waist which divides the trunk of the container body 1 into two sections, i.e.. upper 
and lower sections. Tt.c waist 2 comprises a circumferential groove having an 
arcuate groove wall 2a that projects convexly inwards of the container and extends 
with a constant radius of curvature R at least in the pillar portions la. 
[0017] In the case of conventional square-sectioned synthetic resin bottle, of 
which the relevant part is shown in FIG. 4, it has been customary for the waist 
portion 2 at each pillar portion la to have a trapezoidal profile defined by a groove 
base 2b and groove walls 2c, with inflections 3 at their junction. When such a 
bottle is applied with a load from the mouth portion downwards, stresses tend to 
concentrate at the inflections 3, causing buckUng of the container starting from such 
inflection 3. 

[0018] In contrast, according to the present invention, the waist 2 at each pillar 
portion has an arcuate profile 2a with a constant radius of curvature R, as can be 
appreciated from FIG. 5 which shows the waist portion 2 in enlarged scale. Thus, 
even if a load is applied to the bottle from the mouth portion downwards, stresses are 
distributed at the waist to effectively prevent buckling of the bottle. The waist 2 at 
the comer pillar portion la has inflections 3 with an arcuate profile that is bulged 
outwards with a constant radius of curvature. 
Example 

[0019] To demonstrate effectiveness of the present invention, a test bottie of 500 
ml in volume (FIG. 6) according to the present invention and a conventional bottle of 
500 ml in volume (FIG. 4) were prepared, using 26.5 gof the same synthetic resm. 
Each bottles were applied with loads from the mouth portion downwards, to 
investigate tiie load under which buckling occurs. 

[0020] The test revealed that buckling of the test bottle shown in FIG. 6 occurs 
under a load of 396 N (forced shift being 2.3 mm), whereas buckling of the control 
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bottle shown in FIG. 4 occurs under a load of 324 N (forced shift being 2.9 mm). 
The test demonstrates the effectiveness of the present invention wherein the waist 
portion has an arcuate profile at the comer pillar portion. 
[0021] Incidentally, investigation of the buckling load has been made by 
preparing the bottle of FIG. 4 using 32 g of the synthetic resin, and it has been 
revealed that buckling of such bottle occurs under a load of about 617 N. 
[0022] According to the present invention, the waist portion has an arcuate 
profile at least at the comer pUlar portion, so that even when a load is applied to the 
container from the top, stresses occurring at the waist are effectively distributed to 
significantly improve the strength (buckling strength) of the container and reduce the 
amount of resin to be used for each container. 
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